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(54) WASHING METHOD 

(57)Abstract: 

PURPOSE: To achieve effective washing wherein a water-insoluble solvent and an aq. detergent 
are combined by performing washing using the water-insoluble solvent and subsequently 
replacing the water-insoluble solvent with a rinsing soln. having compatibility with the water 
insoluble solvent and water before performing washing using the aq. detergent. 
CONSTITUTION: After washing is performed using a water-insoluble solvent (e.g; 
trichloroethylene), the water-insoluble solvent is replaced with a rinsing soln. (e.g; dipropylene 
glycol methyl ether) having compatibility with the water- insoluble solvent and water and, 
thereafter, washing is performed by an aq. detergent. As a result, the water-insoluble solvent 
and the aq. detergent can be combined and the deterioration of the aq. detergent can be 
prevented and stable washing capacity can be ensured and, especially, and optical glass lens or 
prism being an optical glass part is effectively washed. Further, an organochlorine solvent 
causing environmental disruption can be recovered and washing safe against a human body and 
environment can be performed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A cleaning method a rinse which has nonaqueous solubility solvent concerned and 
water, and compatibility replacing a nonaqueous solubility solvent, and washing with a 
drainage system detergent after that after a nonaqueous solubility solvent washes. 
[Claim 2]The cleaning method according to claim 1 with which viscosity at not less than 10 * 
and 25 ** is 8 or less cP, and the flash point is characterized by using a fluid which does not 
contain halogen as said rinse. 

[Claim 3]The cleaning method according to claim 1 using a fluid expressed with ** 1 as said 
rinse. 

[Formula 1] 

R 2 R 3 

R, -CH 2 -O- (CH-CH-O) « -H 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the cleaning method applied to the washing line 
which combined the nonaqueous solubility solvent and the drainage system detergent 
especially about the method of carrying out precision cleaning of an optical glass lens, the 
optical glass prism, etc. 
[0002] 

[Description of the Prior Art]After carrying out degreasing washing, using a nonaqueous 
solubility solvent as a method of carrying out precision cleaning of an optical glass lens, the 
optical glass prism, etc., washing within a neutral or alkaline drainage system detergent is 
performed. As a nonaqueous solubility solvent, the hydrocarbon system solvent originating in 
chlorinated solvents, petroleum systems, etc., such as trichloroethane, trichlene, and a 
methylene chloride, etc. are suitably chosen by a washed object, the kind of dirt, etc. here. If it 
is in washing of dirt, such as fats and oils adhering to metal parts, it is independent about the 
solvent of a glycol ether system, or water and a surface-active agent are mixed and used. 
[0003] 

[Problem(s) to be Solved by the InventionJHowever, if the chlorinated solvent and hydrocarbon 
system solvent which are water soluble solvents go into a drainage system detergent, the 
surface-active agent which is the main ingredients of a drainage system detergent must be 
exhausted rapidly, the cleaning effect of a drainage system detergent must fall, and, for this 
reason, a drainage system detergent must be exchanged frequently. In order that the 
nonaqueous solubility solvent it became impossible to be unable to emulsify when a lot of 
nonaqueous solubility solvents were carried into the drainage system detergent may carry out 
separation surfacing, when pulling up a washed object, there is a problem which carries out 
the reattachment. On the other hand, a chlorinated solvent is used as a nonaqueous solubility 
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solvent, in the washing line which combined this chlorinated solvent with the drainage system 
detergent, a chlorinated solvent is carried into a drainage system detergent, and a chlorinated 
solvent mixes in the rinse and water washing which rinse a drainage system detergent. For this 
reason, the waste water treatment of a drainage system detergent, a rinse, or water washing 
also serves as difficulty. 

[0004]By making this invention in consideration of the above-mentioned situation, and 
preventing carrying in into the drainage system detergent of a nonaqueous solubility solvent, It 
aims at providing the cleaning method which loses degradation of a drainage system detergent 
and separation surfacing of a nonaqueous solubility solvent, and can secure the stable 
cleaning capacity, and providing the cleaning method which can secure safety to a human 
body and work environment. This invention collects chlorinated solvents efficiently and an 
object of this invention is also to provide the cleaning method which can make waste water 
treatment easy. 
[0005] 

[Means for Solving the Problem and its Function]After a nonaqueous solubility solvent washes 
a cleaning method of this invention, it replaces a nonaqueous solubility solvent with a rinse 
which has nonaqueous solubility solvent concerned and water, and compatibility, and washes 
it with a drainage system detergent after that. 

[0006]As a rinse, the flash point is not less than 10 **, viscosity is 8cP (25 **), and a fluid which 
does not contain halogen can be used here. A fluid shown in ** 1 can be used as a rinse. 
[0007] 
[Formula 1] 

[0008]The rinse mentioned above rinses and collects nonaqueous solubility solvents by 
carrying out soak cleaning of these nonaqueous solubility solvents carried out by adhering to a 
washed object with a rinse in order to fully dissolve nonaqueous solubility solvents used for 
preceding paragraph washing, such as a chlorinated solvent and a hydrocarbon system 
solvent. An ultrasonic wave can also be used together to a rinse here, and nonaqueous 
solubility solvents can be rinsed and collected still more efficiently in this case. Recovery is 
incorporating into the rinse itself the nonaqueous solubility solvent etc. which were carried out, 
and making carrying out to the following tub into the minimum. When an ultrasonic wave is 
used together, the nonaqueous solubility solvent etc. which remained in the crevice between a 
washed object, a washing basket, etc. can be taken out by an ultrasonic cavitation, and it can 
incorporate into a rinse. For this reason, it can collect still more efficiently than simple soak 
cleaning, and carrying out to the following tub can be prevented. 

[0009]Since a rinse mentioned above has sufficient solubility to water also when it goes into a 
drainage system detergent of the next step, it dissolves with a drainage system detergent, and 
a surface-active agent which is the main ingredients of a drainage system detergent is not 
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consumed. For this reason, a drainage system detergent is not degraded, and also reducing 
cleaning performance is lost, liquid exchange of a frequent drainage system detergent 
becomes unnecessary, and a running cost can also be reduced. |n addition, since a rinse 
mentioned above has a degreasing detergency in liquid itself, precision cleaning of it whose 
cleaning capacity improved conventionally becomes possible. Since a rinse does not contain 
halogen molecules, such as fluoride and chlorine, at all in a molecule, In order to collect 
efficiently chlorinated solvents etc. which do not cause environmental destruction of depletion 
of an ozone layer, groundwater contamination, etc. which poses a problem in recent years, 
and moreover pose an environment top problem of safety and hygiene, While a chlorinated 
solvent does not mix in a drainage system detergent and waste water treatment of a drainage 
system detergent becomes easy, environmental pollution by mixing of a chlorinated solvent 
can be prevented. 

[0010]lt is known that toxicity to a human body is low, a rinse mentioned above does not 
receive regulation of Ordinance on the Prevention of Organic Solvent Poisoning, and danger 
and complicatedness of work which deal with this can be avoided. In this case, when the flash 
points, such as dipropylene glycol methyl ether, use a not less than 70 ** fluid as a rinse, while 
there is very little danger of ignition and it can secure safety, it can respond also to regulation 
in connection with Fire Service Law easily. 
[001] 

[Example 1] Drawing 1 shows an example of a washing line where this invention is applied. 
This washing line is used when carrying out precision cleaning of the optical elements, such as 
a lens and prism, and it has 13 tub composition in all. A washed object is conveyed to the 13th 
last tub M in order of the 1st tub A and the 2nd tub B, and predetermined processing is 
performed. The 1st tub A, the 2nd tub B, and the 3rd tub C wash with a nonaqueous solubility 
detergent, and as a nonaqueous solubility detergent, Chlorinated solvents, such as trichlene 
and 1,1,1-trichloroethane, or a petroleum solvent of a goods side "NAFUTEZORU" (product 
made from the Nippon Oil chemicals), and a trade name "act rel" (product made from exon 
chemicals), Or selection use of the hydrocarbon system solvents, such as a trade name "EE- 
41 10" and "EE-4210" (made by Olympus Optical), is carried out. It is washed by immersing a 
washed object in a water soluble detergent, and being rocked in these tub A-C. In washing, it 
washes by adding supersonic vibration by 40 kHz or 28 kHz, and 600W. After that, a 
nonaqueous solubility solvent used for this washing is sent to a distillation machine, and the 
cyclic use of waste water is carried out by carrying out distillation reproduction. 
[0012]The washed object was washed in this example, using respectively the chlorinated 
solvents mentioned above, petroleum solvents, and all the hydrocarbon system solvents. As a 
washed object, By each ** material of LaF 2> LaSFOI, F5, BK7, LaKOI, PSKOI, SK16, BF2, 

and FKOI (product made from the Obara optics). The optical glass prism fabricated by each ** 
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material of the fabricated optical glass lens and LaF5, F5, and BK7 (product made from the 
Obara optics) was used. These washed objects adhered, respectively and presented washing 
with a pitch, a wax, and cutting oil. As a pitch, each pitch "K1" of an asphalt system, "K2", 
"K3" (product made from 9 heavy electric mind), As a wax, "the YUSHIRO cleaner 
WRS" (product made from YUSHIRO chemicals) and "Daphne cleaner GS50" (made by 
Idemitsu Kosan) were used as "the slot wax M", a "yellow wax" (made by NSK), and cutting oil, 
and it was made to adhere to the washed object which mentioned each above. 
[0013]The 4th tub D rinses with a rinse the washed object after washing by the nonaqueous 
solubility solvent mentioned above, and replaces an adhering nonaqueous solubility solvent by 
a rinse. A washed object is immersed in a rinse, and is made to rock, and supersonic vibration 
is made to act in these rinse processes 28 kHz or 40 kHz, and 600W. As a rinse, it has the 
nonaqueous solubility solvent and compatibility which were used by the 1st tub - the 3rd tub, 
and the water used henceforth [ the 5th tub ] and the fluid which has compatibility are used. By 
rinsing using the rinse which has such the characteristic, the nonaqueous solubility solvent on 
the surface of a washed object is replaced by a rinse, and are collected. 
[0014]ln this example, as a rinse, Dipropylene glycol methyl ether, propylene glycol methyl 
ether, propylene glycol ethyl ether, ethylene glycol ethyl ether, ethylene glycol methyl ether, 
ethylene glycol butyl ether, The 4th tub D was filled up with each of diethylene-glycol butyl 
ether, diethylene-glycol ethyl ether, 3-methyI-3-methoxybutanol, and propylene glycol tertiary 
butyl ether, and it was rinsed. 

[0015]The 5th tub E, the 6th tub F, and the 7th tub G perform the washing process after rinse. 
Each tub E, F, and G in this washing process is filled up with the drainage system detergent, 
the washed object after rinse is immersed in a drainage system detergent, and is made to 
rock, and supersonic vibration is made to act and is washed. By this washing, inorganic foreign 
matters adhering to dirt or washed objects, such as water soluble cutting oil whose removal 
was not completed, such as an abradant and glass powder, are removable with the 
nonaqueous solubility solvent of the 1st tub A - the 3rd tub C. The rinse replaced by the 4th tub 
D has compatibility with water, and is removed by the drainage system detergent good. As this 
drainage system detergent, each of "EE-1110" and "EE-1120" (all are the Olympus Optical 
make) was used by this example. 

[0016]At the 8th tub H and the 9th tub I, a washed object is made to rock, and supersonic 
vibration is made to act and it rinses, and by the 10th tub J and the 1 1th tub K, a washed 
object is immersed in IPA (isopropyl alcohol), is made to rock, and it dries. In the 12th tub L, 
dry liquid is made to immerse and IPA is removed. "EE-31 10" (made by Olympus Optical) was 
used as this dry liquid. And in the 13th tub M, a washed object is dried by warm air. 
[0017]ln the above washing lines, in order to rinse a nonaqueous solubility solvent with a rinse 
and to replace it, carrying a nonaqueous solubility solvent into the drainage system detergent 
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of a washing process is lost. After rinsing Table 1 , using dipropylene glycol methyl ether as a 
rinse of the 4th tub D, it shows the result of having washed the washed object with the 
drainage system detergent ("EE-1 120") of the 5th tub E, the 6th tub F, and the 7th tub G, with 
washing frequency. 
[0018] 
[Table 1] 
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[0019]As shown in the table, when a rinse was not used, washing frequency followed on 
increasing, and carried out nebula degradation, and the washing result worsened, but when a 
rinse was used, even if washing frequency increased, there was no degradation, and the 
cleaning condition was also good. In the column of surface tension, the rise of the measured 
value is reduction in a surface-active agent, and suggests degradation of a drainage system 
detergent. 

[0020]Table 2 as a rinse, Propylene glycol methyl ether, propylene glycol ethyl ether, ethylene 
glycol ethyl ether, ethylene glycol methyl ether, ethylene glycol butyl ether, diethylene-glycol 
butyl ether, The result washed 30 times using each of diethylene-glycol ethyl ether, 3-methyl-3- 
methoxybutanol, and BUROPIRIN glycol tertiary butyl ether is shown, and the same result as 
Table 1 is obtained. There is a merit which can constitute a safer washing line from a place 
where especially a propylene glee col ether system and 3-methyl-3-methoxybutanol have the 
flash point higher than other ethylene system glycol ether, and the safety to a human body is 
high. 
[0021] 
[Table 2] 
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[0022]When the flash point uses a not less than 10 ** rinse in this example, there is little 
danger of ignition under anticipated use, safety can be secured, and it is **. When viscosity 
uses the rinse below 8cp (25 **), a liquid piece can be good, can suppress carrying out of 
liquid, and can reduce a liquid amount of consumption. Incidentally, viscosity of the effect of 
supersonic vibration, such as a diethylene glycol and triethylene glycol, was lost with the rinse 
of 8 or more cp, and perfect rinse was not made within the set period (1 minute). Since the 
liquid piece was bad, the amount of carrying out did not become mostly practical, either. 
[0023]Next, as a nonaqueous solubility solvent, dipropylene glycol methyl ether was used as a 
rinse, "EE-1120" was used as a drainage system detergent, and trichlene was washed like 
****. In this washing, the trichlene concentration mixed in the water washing of a drainage 
system detergent was not detected, even if washing frequency increased. However, when a 
rinse was not used, by 8 mg/L and 50 washing frequency, the trichlene of 32 mg/L was 
detected in water washing in water washing by ten washing frequency. A result is shown in 
Table 3. 
[0024] 
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[Table 3] 
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[0025]lf there is [ thing / above ] no rinse, in order that trichlene may mix in the water washing 
of a drainage system detergent, Although the water washing had to perform special waste 
water treatment by activated charcoal absorption etc., by using a rinse, trichlene was 
recovered by the rinse, and it did not mix in water washing, but it became clear that special 
discharge processing was unnecessary. Similarly, Consider it as a rinse and Propylene glycol 
methyl ether, propylene glycol ethyl ether, ethylene glycol ethyl ether, ethylene glycol methyl 
ether, ethylene glycol butyl ether, diethylene-glycol butyl ether, Even if it used diethylene-glycol 
ethyl ether, 3-methyl-3-methoxybutanol, and PUROPIRIN glycol tertiary butyl ether, there is no 
mixing of trichlene in water washing, and the good result was obtained. 
[0026] 

[Effect of the lnvention]Since this invention is rinsed using the rinse which has compatibility in 
a nonaqueous solubility solvent and water as above, while a nonaqueous solubility solvent and 
a drainage system detergent are effectively combinable, Degradation of a drainage system 
detergent can be prevented, the stable cleaning performance can be secured by this, and it 
becomes effective for washing of the optical glass lens which are especially optical glass parts, 
or optical glass prism. Recovery of the chlorine-based organic solvent which poses a problem 
by environmental destruction can be performed, and safe washing can be performed also to a 
human body and environment. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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[Translation done.] 
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